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The  vegetative  ne3rvous  system  directly  regulating  all  the  processes 
of  the  internal  vital  activity  of  -ttie  organism  is  an  intermediate  link 
between  the  cerebral  cortex  and  the  internal  organs.  Being  under  the 
control  of  the  cerebral  cortex,  it  governs  the  interaction  of  the  various 
vegetative  functions  of  the  organism.  It  is  understandable,  therefore, 
that,  in  disturbances  of  the  dynamics  of  the  cortical  processes  and 
various  changes  in  the  functional  state  of  the  central  nervous  system, 
there  should  occur  a  disorganization  of  the  functions  of  the  vegetative 
nervous  system  and,  accordingly,  of  the  various  pl:Qrsiological  systems 
of  the  organism  (I.  P,  Pavlov,  M,  K.  Petrova,  K.  M.  I^kov,  L,  A.  Orbeli). 

There  are  convincing  experimental  data  and  certain  clinical 
observations  testifying  that  the  blood  system,  which  is  directly  regulated 
by  the  vegetative  nervous  system,  is  also  under  the  control  of  the 
cerebral  cortex  (V,  N.  Chernigovskiy). 

However,  there  have  still  been  few  clinical  observations  in  which 
a  simultaneous  redord  has  been  made  of  changes  in  the  functional  state  of 
the  vegetative  nervous  ^stem  at  its  different  levels  and  of  changes  in 
the  blood  system  in  various  pathologic  processes  in  the  central  nervous 
system. 

In  the  present  work,  the  following  task  was  set:  to  study  the 
functional  state  of  the  vegetative  nervous  system  and,  parallel  to  this, 
the  changes  in  the  peripheral  picture  of  the  blood  in  patients  with 
disturbances  of  the  brain  blood  vessels  (which  are  the  most  frequent 
causes  of  functional  and  orjganic  changes  of  varying  gravity  in  the  central 
nervous  system). 

Observations  were  made  of  $0  patients  suffering  from  various  forms 
of  disturbances  of  the  brain  blood  circulation.  All  the  patients  were 
divided  into  three  groups  according  to  the  degree  and  persistence  of  the 
disturbance. 
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To  the  first  group  were  assigned  the  patients  with  a  transitory 
stage  of  hypertension.  In  them,  the  disease  was  functional  in  character, 
and  organic  changes  were  lacking  in  the  blood  vessels,  internal  organs 
and  nervous  ^stem.  The  complaints  were  the  most  varied;  headache, 
giddiness,  roaring  in  the  head,  increased  propensiiy  to  fatigue,  reduction 
in  working  capacity,  moodiness,  disturbance  of  sleep,  etc. 

The  second  group  *was  inade  up  of  patients  with  a  more  or  less  stable 
high  blood  pressure,  who,  however,  as  yet  shewed  no  persistent  organic 
changes  in  the  nervous  system,  but  who  had  passing  disturbances  of  tne 
brain  blood  clroulation>  aeporapanied  by  non-persistent  pareses  or  paralyses 
of  the  extremities  and  cranio-cerebral  nerves* 

To  the  third;  group  were  assighod  patients  wllii  severe  disturbances 
of  the  brain  blood  circulationo  As  a  result  of  hemorrhagic  or  thrombotic 
seizures,  persistent  organic  disturbances  of  the  nervous  system  were 
developing  in. them  in  the  form  cf  paralysis  and  paresis  of  the  extremities, 
disorders  of  sensitivity  and  affections  of  the  cranio-cerebral  nerves. 

In  order  to  assess  the  functional  state  of  the  vegetative  nervous 
system,  a  study  was  made  of  the  cerebral  vegetative  reflexes,  the  skin- 
temperature  topography,  the  unconditioned  vascular  reflexes  to  temperature 
irritants  (le.  L.  Fal'kova).  In  stucfering/Uie  functional  state  of  the 
vegetative  nervous  system,  the  investigation  of  the  skin  temperature  plays 
a  very  important  role,  since  it  reflects  the  tonic  condition  of  the  skin 
blood  vessels  and  is  thus  an  important  factor  in  physical  thermo-regulation. 
Examination  of  tho  skin  temperature  was  made  at  23  points  on  symmetidc 
surfaces  of  the  torso  as  to  the  dynamics  of  the  disease,  which  itade  it 
possible  to  give  a  general  characteriBation  of  the  skin  temperature  ty 
individual  territories,  as  well  as  to  ascertain  the  presence  and  character 

of  temperature  asymmetries.  ,  x  ^ 

•A 'Study  was  made  on  the  same  patients,  by  the  generally  accepted 
method,  of  the  state  of  the  peripheral  blood  and  the  leucocyte  reactions 
to  the  ingestion  of  food  (A.  P.  Kasatkina).  The  blood  for  the  investi¬ 
gation  was  taken  from  corresponding  fingers  of  the  right  and  left  hand. 

Not  having  set  ourselves,  in  the  present  paper,  the  task  of 
discussing  and  analyzing  all  the  data  obtained  by  us  on  the  state  of  the 
peripheral  blood,  we  shall  only  report  on  certain  changes  in  the 
leucocyte  picture  of  the  blood,  which  were  most  pronounced  and  most 

characteristic.  x  .  x. 

Our  observations  of  healthy  persons  confirmed  the  opinion  of  a 
number  of  authors  (L.  la,  Shargorodskiy,  I.  0,  Gilul  and  Ye.  L,  Tsapenko) 
that  thermo-asymmetries  within  limits  of  O.l-Oo^o  do  not  go  beyond  the 
normal.  The  total  number  of  leucccjrbes  in  persons  of  the  control  group 
fluctuated  between  U,000  and  5,500  per  cu.  mm.  The  difference  in  the 
leucocyte  content  in  the  blood  samples  from  the  fingers  of  the  right 
and  left  hand  did  not  exceed  200-500  cells  per  cu.  mm.  In  all  patients 
with  disturbances  of  the  brain  blood  circulation  there  were  noted 
pathologic  a33rrametries  of  up  to  2°  and  even  3°  C  in  the  skin  temperature, 
a  lowering  of  the  skin  temperature  in  the  distal  sections  of  the 
extremities,  a  distortion  of  the  oral-caudal  coefficient  and  wide 
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fladtuations  of  teiriperature  on  one  and  the  same  sections  of  skin. 

The  disturbances  of  the  skin-temperature  topography  were  most 
distinct  in  the  patients  of  -Uie  first  group,  in  whom  heightened  excitability 
of  the  cortex  /Sla,  Error  for  kozhi,  ”skin"?7  was  noted.  The  total 
number  of  leucocytes  in  such  patients  fluctuated  within  normal  figures, 
ii,000-6,000  per  cu,  mraj  but  in  nearly  half  the  patients  distinct 
asymmetries  were  noted  in  the  leucocyte  content  in  the  blood  samp^s 
taken  from  •Uie  right  arid  left  fingers,  reaching  1,000-2,000  per  du  mm. 
which  goes  already  beyond  -Uie  limits  of  possible  physiological  asymmetries. 

In  most  of  Idle  patients  v±th  transient  disturbances  of  the  brain 
blood  circulation  the  total  number  of  leucocytes  wad  within  the  limits 
of  the  normal  figures;  only  in  certaixi  patients  was  leucocytosis  noted 
(7j 500-9,000  per  cu.  ram).  But,  on  the  otho:d  hand,  pronounced  leucocjrte 
asymmetries  were  noted  in  the  majority  of  tl^ra,  reaching  2,500  per  cu  mm, 
principally  because  of  the  predominance  of  leucocytes  on  the  "healthy" 
side.  On  the  side  on  which  motor  and  sensory  disturbances  were  noted, 
the  numbers  of  leucocytes  were  at  the  lower  limit  of  the  normal  or  were 
ewn  normal  (3jP00-3,500).  Thereafter,  the  dynamics  of  the  leucocyte 
asymmetries  changed  in  the  opposite  direction;  the  number  of  leucocytes 
dropped  on  thn  "healthy"  side  and  rose  on  the  side  where  there  had  been 
pare ses  and  disorder  of  the  sensitivity  of  the  past. 

In  patients  xdth  persistent  disturbances  of  the  brain  blood 
circulation  in  the  initial  period  of  paralysis,  when  the  process  was  not 
of  long  standing,  the  skin  temperature  on  the  paralyzed  side  was  higher 
than  on  the  healthy  side,  while  in  long-standing  processes  there  was  a 
tendency  toviard  a  lowering  of  the  skin  temperature  on  the  side  with  the 
paralysis. 

In  the  acute  period  of  the  disturbance  of  the  brain  blood  circulation, 
caused  by  hemorrhagic  or  thrombotic  seizure,  leucocytosis  was  noted  in 
more  than  half  the  patients  (8,000-10,000  per  cu  mm),  and  sharply 
pronounced  leucocyte  asymmetries,  reaching  it, 000  per  cu  mm,  were  noted 
in  all  the  patients.  But  we  did  not  succeed  in  perceiving  any  regularity- 
in  the  distribution  of  these  asymmetries  —  iri  half  of  the  patients  the 
number  of  leucoc3rtes  was  larger  on  the  side  with  the  paralysis,  while  in 
the  other  half  it  was  larger  on  the  "healthy  side.  Distinct  -tendency  to 
leucocytosis  and  pronounced  leucocyte  asymmetries  remained  in  most  of 
the  patients  before  discharge  from  the  clinic  when  their  condition  had 
improved  and  ttie  motor  and  sensoi^  functions  had  been  restored  to  a 
considerable  extent. 

In  patients  with  residual  phenomena  after  a  seizure,  the  leucocyte 
picture  of  the  blood  was  more  tranquil:  the  -total  nuirxber  of  leucocy-tes 
was  witliin  the  ncrmal  figures,  the  leucocyte  aB3ntai;ietries  did  not  exceed 
2,000  per  cu  mm  and  were  mainly  due  -to  leukopenic  figures  on  the  side  with 
the  pareses  and  paralyses.  In  applying  rational  therapy  aimed  at  restoring 
the  disturbed  functions  of  the  central  nervous  system,  the  number  of 
leucocsrtes  on  the  side  with  the  pareses  and  paralyses  increased. 

Vascular  reflexes  to  temperature  irritants  were  studied  with 
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flxon-reflecfcor  an(i  repercuBsim  tests.  Normally,  in  the  axon-refUc^ 

SSt,  ^teSeraLeWi  8-9  8^^?=  '  ““^er  ^e  Irfln^e  of  the 
rtf  skin  of  the  forearm  ("water  temperature  15^^ 
fSiteshS  iftJL  hLeeiary  ti  restore  the  initial  tem^atn^ 
l“ls  sertSn  -  adaptation  ttme  -  »ae  6-10  ^ntes.  In  the  ^trents- 
response  to  a  cold  irritant  there  ^erp  noted  a  the 

adaptation  time  (to  16-25  minutes)  and  a  change  to 

tS^rature  curve,  ^hich  tostified  to  the  disturbance  ^togS  oHne 
ability  of  the  vessels.  In  the  percussion  test,  when  the  ^g|®Jg°^j.ature 

fSglr“  ^hTr'^dTor^s  oSkngS  SSs  li  ^grees 

Ti^lo to  patiepta  »ith  81='>"8anoes  of  t^  teain  bl^rren- 

ifltion  a  change  was  noted  to  the  response  reactions  to  a  heat  irrxtanP, 

^ich  fact  wal  manifested  in  negative  and  distorted  vascular 

reaction.  considerable  changes  to  the  “^conditioned  yaec^r_ 

reflexes  to  temperature  irritants,  we  observed  in  tte  same  patients  the 
cLracter  Of  the  short-term  reflex  shifts  of  leucocytes  taking 
under  the  influence  of  the  ingestion  of  food.  ^ 

role  of  impulses  from  the  interoceptors  of  the  alimentary  canal. _  An 
increase  to  the  number  of  leucocytes  after  a  short-term  leucopenic 
and  following  the  ingestion  of  food  bears  the  name,  of  digestive  leucocytosis. 
In  the  control  group  of  j^aptically  healthly  persons,  „ 

totarnSer  of  leucocytes  1.5  and  3  hours  after  a  f  ®“dard  breakf^t,  we 
observed  two  types  of  leucocyte  reaction  to  a  food  load,  conventionally 

called  bv  us  "mobile*'  and  "torpid"  types.  _ 

called  oy  u^  patients,  regardless  of  the  presence,  as  well 

as  the  degree  and  persistence  of  the  the 

circulatiw,  there  was  a  lack  of  any  regular!^  to  the  dyMmics  of  tte  . 
leucocyte  ructions  to  the  food  load?  their  direction  on  the  ri^^  an^ 
left  sides  was  also  different  and  was  of  the  most  diverse  character, 
left  sid^  ^^l^^^tlons  permit  us.  to  draw  the  conclusion  that  inwall 

degrees  of  the  disturbance  of  the  brain  blood  circulation  there  are 
distinct  changes  on  the  part  of  the  vegetative  nervous  system  and  toe 
blood  system.  They  serve  as  an  indicator  of  the  phase  states  of  he  co 

JegeteUve  c«terB  of  too  dloturbanceo  of  toe 

normal  neurodynamic  interrelations  between  them.  ^  +  ..4 «.« 

C^rtTtoe  date  obtoined  1”  the  otontotlon  of  to^g^^e 

nerrooe  syetem  and  the  blood  system,  to  eonerete  cU^caV  ^ 

disturbance  of  the  brain  blood  circulation,  we  are  able  to  make  an 
asaumDtion  regardin'^  the  dependence  of  the  vegetative  functions  of  the 
cSSl  n^rroL  system  upon  toe  dyhsmics  of  toe  baste 

1)  ¥ito  increased  excitability  of  the  cortex  and  subcortex,  which 

is  a  basic  pathogenetic  factor  in  the  development  of  a  P^motions: 

of  hvtJertension,  one  bbserves  pronounced  changes  to  toe  vegetative  fimctions: 
instability  of  the  arterial  pressure,  increased  reactivity  and  non-sta  ili  y 
S  tofSJipheral  vessels  toward  thermal  irritants,  distinct  a^tries 
of  sSn^emSJSure  (2-3  degrees  C)  and  leucocyte  asymmetries  (up  to 
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2,000  per  ca  mm)  with  normal  leucocyte  content  in  the  blood; 

2)  With  the  development,  in  the  cerebral  cortex,  of  foci  of 
inhibition  Owing  to  local  disturbances  of  the  brain  blood  circulation  of 
thb  regional-spasm  type,  one  may  observe  a  distortion  of  the  vascular 
reflexes  to  theimal  irritants  and  at  the  same  time  still  more  pronounced 
leucocyte  asymmetries  (up  to  2,500  leucocytes  per  cu  mm)  because  of  the 
tendency  to  leucocytosis  on  the  ’’healthy"  side  and  leiikbpenia  on  the 
"sick"  side.  It  may  be  assumed  that  leukopenia  on  the  side  with  pare ses 
and  disturbances  of  sensitivity  is  one, of  the  symptoms  of  "prolapsus" 
("vypadeniya" ) j  upon  restoratioh  of  the  disturbed  funOtxons,  it  is 
replaced  by  leucocytosis  on  the  same  Side,  which  may  be  due  to  the  fact 
that  Upon  renewal  of  the  blood  circulation  .the  inhibition  in  the  respective 
hemisphere  is  replaced  by  stimulation  according  to  the  law  of  self- 
induction; 

3)  With  the  development,  principally  in  one  hemisphere,  of 
persistent  foci  of  inhibition  in  the  cortex  and  subcortex,  as  is  the 
case  in  the  more  severe  disturbances  of  the  brain  blood  circulation  — 
in  the  acute  period  of  hemorrhagic  and  thrombotic  seizures,  one  may 
observe  inertness  and  iniiibition  of  the  vascular  reflexes  and  at  the 
same  time  maximally  pronounced  leucocyte  asymmetries  (up  to  It, 000  per 
cu  mm),  and  asymmetry  and  disorganization  of  the  leucocyte  reactions  to 
a  food  load.  In  this  case,  the  number  of  leucocytes  in  the  peripheral 
blood,  the  skin  temperature  and  the  direction  of  the  vascular  and 
leucocytic  reactions  (in  accord,  apparently,  with  the  direction  of  the 
complex  neurodynamic  relationships  in  the  central  nervous  system)  are 
considerably  altered,  now  on  the  side  with  the  paralyses,  new  on  the 
opposite  side. 

The  above  observations  show  that,  in  disturbances  of  the  brain ^ 
blood  circulation,  which  undoubtedly  cause  a  disturbance  of  the  dTnanic 
interrelationships  between  the  subcortical  vegetative  centers  and  the 
cerebral  cortex,  there  are  always  distinct  changes  in  the  functional 
state  of  the  higher  vegetative  functions.  One  of  the  manifestations 
of  this  "chaotic"  activity  of  the  subcortex  is  not  only  the  disturbance 
of  the  regulation  of  the  vascular  tonus  and  the  vascular  reactiv3.ty, 
but  also,  as  a  consequence  thereof,  considerable  changes  in  tie  leucocyte 
picture  of  the  blood  and  the  distortion  of  the  leucoc^e  reactions  to 
such  an  irritant  as  a  food  load. 


LITERATURE 


1.  K,  M,  Bykov,  "The  Cerebral  Cortex  and  the  Internal  Organs", 
Izbrannjiye  Proizvedeniya  ("Collected  Works"),  vol  2,  Moscow,  1.95h» 

2,  TTlST’Crilula  and  fe.  L,  Tsapenko,  "The  State  of  the  Skin  Temperature 
in  Persons  with  Affections  of  the  Cerebral  Cortex",  Zhurt^al 
nevropqtologii  i  pslkhologil  imj.ni  3,  Korsakova  (Journal  of 
Neurooa^bhology  and'Psychoic-^  named  for  S,  S»  Korsakov),  issue 

11,  1953. 


-  5  - 


3,  A.  P.  Kasatkina,  «Some  Changes  in  the  Leucocyte  Picture  of  the  Blood 
lii  the  Disturbance.,  of  the  Brain  Blood  Circulation",  Nauctope 
izvestiya  Ka y.akhskogo  meditsinskogo  instituta  (Scientific  News  of  tne 

■  ^  Kazakh  Medical  instixu'ce),“l5,  19BB.  _  .  .  ir>vr.ngo 

h,  M,  K*  Petrova,  0  roli  funktsional*nogo  oslableniya  kory  golovng_go  _ 
mozea  v  irft'y.n-i  knovenil  razlichnykh  patologicheskjjch_g,i^tsessov  j;;  _ . 

^Hinizrae  (On  the  feoie  oi‘ "thTlw^onal  ¥eakening“f  the  Gereor^^  ^ 
Cortex  "in  the  Rise  of  Various  Pathologic  Processes  in  the  Organism;, 

5,  ^^^U^Fal^kova,  "Vegetative  nervous  syndromes  in  disturbances  of  the 
cerebral  circulation  of  the  blood" ,  Wan^hnyye  izvesti^  Kazakhskogo 
meditsinskogo  institul^  (Soiehtif ic  News  of  the  Kazakh  Medical 

6,  V^N^^Chernigovskiy  and  A.  la.  Yaroshevskiy,  Voprosy  nervnoy  rygyatgii 
slstemy  krovi  (Questions  of  the  Nervous  Regulation  of  the  biooa  dystem), 

7,  L.  la/shargorodskiy,  "Physiologic  Bases  and  Methods  of  Stuping 

the  Vegetative  Vascular  Reflexes,"  Trudy  HI  Uzbek,  konf »  figiol*.* 
biokhim.  i  farmak.  (Proceedings  of  the  Third  Uzbek  Conference  on 
WsiOlogy,  Bio^hemistiy  and  Phantiacology),  Tashkent,  1951.  . 

8,  :L.  Ta.  Shargorodskiy,  "Some  Questions  of  the  Methods  of  Investigation 

and  Pathophysiology  of  Unconditioned  Vascular  Reflexes,"  Znurml 
nevropat.  i  psikh.  im.  S.  S,  Korsakova  (Jo^al  of  Newopathology 
and  P^Cholo^  nameci  for  S.  5.  Korsakov),  issue  6,  1955* 

Received  on  2h  August,  I960 


-  END  - 

-  6  - 


10,002 


